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Endophytes are microorganisms such as fungi that exist
within plant tissues while not causing any obvious negative
effects to their plant hosts. Although the role of these
endophytes within plants is mostly unknown, some of these
organisms are beneficial to their hosts. Others, known as latent
pathogens, become pathogenic under certain conditions. Fungi
occurring on the surface of leaves, known as phylloplane fungi,
can be physically attached to the leaf surface, or present without
any specific association. Although few direct comparisons have
been made between these two assemblages of fungi, it is
believed that there is little overlap between species composi-
tions in these two niches. It has been estimated that only 4% of
all of the fungi present in South Africa have been recorded. Of
these, most are plant pathogens and almost nothing is known
regarding the endophytes in crops and native plants, and
especially not in trees. In a study investigating the endophytic
and phylloplane fungi present on a single non-native Eucalyp-
tus grandis tree and an adjacent native Syzygium cordatum tree
from Mtubatuba, KwaZulu-Natal, over 150 different endophy-
tic morphospecies were isolated from the S. cordatum tree,
while over 250 different fungi were isolated from the E. grandis
tree. Double this number of phylloplane fungi was isolated from
the leaf surfaces of these tree species. In another study where
endophytes were isolated only from S. cordatum bark, twigs
and trunk increments from six locations in South Africa, an
estimated 400 fungal species were isolated. These results
represent a staggering indication of the number and diversity of
fungi present in or on only two individual trees at a single
location, or associated with specific tree tissues. The fungi
isolated in this study represent a partial “snapshot” of the fungi
present in a particular environment, because phylloplane fungi
also represent fungi present elsewhere in the environment, and
some tree endophytes can spread between unrelated trees.
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Specialized cluster roots of several plant families acquire
poorly soluble soil phosphate by ligand exchange after organic
acid (OA) exudation. This OA exudation is well-known to
occur as an ‘exudative burst’ at the mature stage of cluster root
development. However, the precise timing of OA storage and
exudation, and whether all OA is stored in the vacuole before
exudation or whether some exuded OA is from de nova
synthesis remains unclear. Roots of intact Leucadendron foe-
dum (Proteaceae) and Lupinus albus (Fabaceae) plants were
supplied with 13C-NaHCO3 overnight. The synthesis and
storage of 13C-citric and -malic acids during cluster root dev-
elopment were followed using known chemical shifts of 13C
with varying pH. Vacuolar and cytoplasmic pHs were de-
termined from known chemical shifts of 31P with varying pH.
Since actual exudation could not be followed using NMR,
exudation by cluster roots was determined in parallel experi-
ments with excised cluster roots using HPLC. In L. albus
cluster roots, OA accumulated in the vacuole (pH 5) of 3 to 8 d-
old clusters, corresponding to the immature to mature cluster
root stages. Thereafter, vacuolar OA declined until day 19,
corresponding to senesced cluster roots. In 10 d-old mature
clusters, the OA signal in the cytoplasm (pH 7) increased,
corresponding to the exudative burst as determined by HPLC.
Similar patterns were seen for L. foedum except that clusters
matured after 12 d. Addition of an inward tonoplast anion
channel inhibitor reduced, but did not eliminate, OA exudation
in mature cluster roots. Addition of an outward plasmalemma
anion channel inhibitor resulted in an up to 10-fold reduction in
OA exudation. We conclude that both de nova synthesis and
storage of OA contribute towards exudation, but that OA
storage is vital for the exudative burst seen in mature cluster
roots.
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From the Helichrysum genus 600 species occur in Africa of
which 244 species are found in South Africa. The most
commonly used Helichrysum species for medicinal uses are
H. cymosum, H. odoratissimum, H. petiolare and H. nudifo-
lium. The medicinal uses include the treatment of coughs, colds,
fever, infection, headaches, menstrual pain and they are very
popular for wound dressing. Previous research has shown that
H. aureonitens has antiviral properties against Herpes simplex
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